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Abstract A greenhouse porexpermentwas carried out to investigate the effects of fmented cow dung (FD) and dry pow dered sludge of papem ak ing
waste (PP) on phybren ediation of PAH-contam nated fim land 0 ik by athuscularm yconhiz | fungi( AMF) nfected alflfs (M edicago satwa L. ). The
addition of 0. 5% to 2 (% FD had no significant efect on AMF mfecton rate but could pranote grovth of alfalh (p< Q 05). PAH residues i the
l.% and 2 0% FD tream ents were lover than those in the control treament The addition of @ 05% and Q 1% PP enhanced AM F infection rate and
plant bim ass significantly (p< Q 05), while a negative eflectwas observed bor heQ 2o treament (p< Q 05). Significant degradation of PAH residues
was observed only from the treatment with @ 05% PP (p< Q 05), and the degradation rates of PAHsw ith three bur or five-ring were higher than those
of the control (p< Q 05). A linear regression relition was observed betw een PAH degradation rate in s il and the AMF infection rate in phnt wots ( R
=0.247 F=6.217,p< 0 05). These resuls indicated that the appropriate amount( Q Fo ~ 2% ) of FD addition could ncrease nutrition o promote
plant grovth  but had little effect on the degradation of PAHs However snall amounts(Q 03 ~ 0. 1% ) of PP acceleraled AMF nfection to mprove

plant grow th and the degradation of PAHs suggesting that it could be used as a stinulant inmycorhimran ediation of PAH-contan mated soils
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1 ( Introduction)

( polycyclic aramatic hydwcaibons
PAHs)
(Hong et al ,
2008 Powellet al , 2008).
) PAH s
s PAHs 90%
(Wild etal, 1995). PAH s

2

)

B B B

(Baber et al, 2008 Klsmer etal,

1996 , 2009),
36 )
PAH s
, PAHs
2 (M aterials and m ethods)

2 1 BERAT R

PAH s (0~ 20 an),
(W atanabe et al , 2009 , 2008). s 2 mm s .
25 1g* kg, N
() 1.24gks, PQ48gky , K142 ¢ kg |
, N 78 4mg kg |, P356mg kg |, K
( , 2006 ). , 86 Omg kg ', PAHs 13 9mg kg ', fH= 6 1
PAH s (Lu etal, (M edicago satwa L. ),
2004 , 2009). , AM
PAHs (Glomus caledonum ) 36
PAH s , PAHs (Sorghum Sudanese (P per) Stapf. )
(Cemiglia 1992). PAHs AM
. 1
> PAH s
1
Tablel Basic properties of organic wastes
pH /(g ke N/(g ke ') Plgke!) K/(g ke
(FD) 6 89 169. 3 15 10 3.71 4. 92
(PP) 574 835 29 64 0. 05 8 73
22 ke HEk 12 an), 1 Skg
, AM
(CK) 755 50% ,
Q 9% (FDos) 1. 0% 10, H,0, 10mn
(FDyo) 2 0% (FDao)3 , , , 8
( , 2006) Q 0% , 30 d ( ), .
(PPaos) Q 1% (PPyy) Q2% (PPyy) 3 . Q84mm , PAH s
\ 7 , 3 23 ST
( 14 an 17 an AM ( Phillips
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31

et al , 1970) ;

( , 2000) ; PAH s
(HPIC) ,
1995). 15 PAHs
[a]  Ji [ b]

[ k] [ al [a h] [L2 3
cd] [ h ildE, PrAlals & ke 1IEC
HPLC

W aters 2690 W aters
2475 R 4 6mm X250
mm C18 PAHs ,
/ (V IV=70/30), Imlrmin |,
30 C, 10 I,
2 4 HAEAE
Excel 2003 ,
SPSS 11. 5 (Duncan ,p< Q 05)
(F , p< Q05).
3 (Resuls)
31 AMEEERE
AM 1
1 , Q% ~2 0 AM
,  AM
0.05% Q1%
AM (p< Q 05), Q Db
AM (p< Q 05),
, AM (p<
0. 05)
75% -
60% d
E: 45% - b b b b =
Y al
ﬁ 30% |- -
2
15% [
0 . . . . . . ;
CK  FDys FDyy FDy, PPyys PPy, PPy,
NP ez
1 AM ( p< 005

)
Fig 1 Abusculirmycorthizal fungi (AMF) mfecton rate in alfalfa
wots ( Different ktters indicate significant d ifferences atp <

0. 05 kvel)

32 EYESE
2
2 , Q5 ~2 Ok
(p<Q 05),
L0 2 Ok Q Yo
(p< Q 05). Q0% O 1%
(p< Q 05),
0. %
(p< Q 05), 00% Q 1%
(p< Q 05), Q %%
041
o d d
| 03_
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Fig 2 Plantbianass of alfalla
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Fig 3 PAH residues in different treaments
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0.0 ~ Q Yo 2 6 PAH s , 3 5 PAH s
s Q 0% (p< Q 05); Q Yo
,345 PAH s (p< ,3~5 PAH s
0.05), 341726 ; Q 1%
2 PAH s
Table2 Degradation rale of PAHsw ith different rings in different treatm ents
PAH s
2 3 4 5 6
CK 67. % *14 8% b 13 7% *1. 1% ® 21. 8% *4 @ ° 15 ¥ £22%*° 32 1% £3 2 =
FDy 5 78 4% E£22 9% b 18 6% £3. 5% ¢ 21. 4% *3 0% ° 17 4% £71%* 23. 8% X1 &% *
FD, o 53. %% 5 6 ° 12 5% *0. 6% ® 32 9% 6 % @ 28 9 6 0% ® 30.9% *1 2 ®
FD, 85. 40 *20 7% *° 9 3% £9. 0% * 26. 3% 1 %% ® 28 %% £5 0% 34 1% £1 3% P
PP s 85 o *29 5% " 46 3% £6. 5% ¢ 37. 5% X9 4% 39 O *10 4% " 38 6% *10 0% °
PPy, 91. &% *14 1% ** 27 %% *7.2% ¢ 28. 5% *6 3 @ 32 4 £7 3% 35 7% t6 66 ©
PPy, 100. % 0% " 22 0% 8. 4% "¢ 27. 6% 4 % ® 27 %% £3 0% 36. 6% X1 6 @
:2  PAHs ;3 PAHs ;4 PAHs [a] Ji: 5 PAHs [b] [ k] [ a]
[a h] ;6 PAHs [1, 2 3cd] [¢ h i]dE.
34 +4 PAHsMMEXE AM ZHE £ X2 8 2000). , Q S ~
EREDiis ,  AM
4 s PAH s s
AM (F =
6.217 p= Q0 022), AM , AM
s PAH s , s
AM PAH s 0.0 ~ Q 1% AM
5 , AM s Q %%
PAH s )
R (Q 0% ) ,
AM
50% 1=0.7383x-0.0586
R=0247 , (>02%) ,
40% o o
2
@; 30%
&
ﬁ 20% [ , (20006)
a , PAHS
10%
s PAH s
0 1 1 1 1 1 1 ]
25%  30% 35% 40% 45%  50%  55%  60% (Drolet ezal,
AM EH B Y% 1996).
4 PAHs AM ’ ’
Fig 4 Lmear regression analyss of PAH degradation rate and PAH s ?
athuscularm ycorh izl fungi (AMF) infection rate PAHs ’
PAH s AM
4 (D iscussion) ) AM PAH s
2
, AM AM

) (Clark et al ,
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( , 2007), PAHs Technolbgy, 37(11): 237+2375
0. 0% ~ Q0 1% KlsmerM, M ahwoB. 1996. M bl degradation of polycyclic aran atic
hydwcathbons in s ik afected by the organicm atrix of canpost|[ J].
PAHs 3~5 PAHs ’ Applied M icrob b bgy and B btechnobgy 44( 5): 668-675
AM LuSL LuoYM, CaoZH, etal 2004 Degradation of benzo[ a |
, PAH s . AM pyrene i soil wih abusawlar mycormhizal alfalfa [ J].
, Enviomental Geochen stry andH ealh, 26(2): 285-293
, , .. 2004 [ al
2
[J]- . 41(3): 337-342
PAHs ( Joner et al , 2003 , 2004 ) ) o
LuSL LuoYM, DingK Q etal 2004 Enhanced phytoram ed ntion
Volante et al » 2005 Wu et al ’ 2008) of benm [ a] pyrene contan mated soil w ith artbusculr mycorthzal
. fungi| J]. A cta PedobgicaSiica 41(3): 337-342( in Chinese)
5 (Conc luspns)
2000 [M].
D QF~ % 302304
LuR K. 2000 Soil Agrochen stry Analyss M ethods [M ]. Beijing
" AM PAH s ) . ) i
China Agrialture Science and Technology Press 302- 304 ( n
; Q0% ~ Q0 1% .
Chinese)
AM Phillips JM, Hayman D S 1970. Improved procedures forclearing roots
PAHs s and staining parasitic and vesicul#arbusculr mycorthzal fungi for
rapid assessnent of mfecton [ J]. Transactions of the British
2) PAH s AM M yco bg icaISociety, 55(1): 158-160
Powell SN, Singlkton D R, Aitken M D. 2008 Effects of enrichment
’ Q4 0% ~Q 1% with salicy ite on bacterial selection and PAH mneralzation in a
AM P m icrobial communiy fran a bireacior treatng contm hated soil
0 05%% , . [ J]. Enviromm ental Science and Technology, 42(11): 4099-4105
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